Spontaneous injury to human umbilical vein endothelial cells increases during in vitro culture and is blocked by protein kinase activation.
The in vitro culture of human umbilical vein endothelial (Huve) cells alters sensitivity to cell injury. Late passage Huve cells in basal media have an increased susceptibility to spontaneous injury and this type of cell injury is blocked by phorbol myristate acetate (PMA). Protein kinase activation and alterations in free radical generation and defense were investigated as potential mechanisms for the increased spontaneous injury of late passage Huve cells in basal media and for the PMA-mediated protective response. The spontaneous injury of late passage Huve cells in basal media was blocked by PMA via a protein kinase-dependent mechanism. Huve cells cultured in vitro for several passages had increased basal particulate fraction protein kinase activity and increased activity in response to PMA treatment as compared with first passage cells. The spontaneous injury was not reduced by addition of free radical scavengers or iron chelators. The increased spontaneous injury in late passage Huve cells, and the protective effects of PMA treatment were not explained by alterations in the endogenous antioxidant defense system. PMA-mediated protection against spontaneous injury was blocked by staurosporine, a protein kinase inhibitor, but not by addition of various free radical scavengers or chelators. These data suggest that the cellular changes mediated by protein kinase are more important than free radical metabolism or antioxidant defense as an explanation for the increased spontaneous injury of late passage Huve cells in basal media and for the ability of PMA to block this type of spontaneous cell injury.